Influence of N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline modification on proton translocation and membrane potential of reconstituted cytochrome-c oxidase support "proton slippage".
Bovine heart cytochrome-c oxidase was reconstituted in liposomes and modified with N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline (EEDQ). EEDQ reacted mainly with subunits II and III and to a lower extent with subunit I, as shown by difference labeling with [14C]dicyclohexylcarbodiimide. EEDQ treatment of cytochrome-c oxidase vesicles influenced ferrocytochrome c-induced proton pumping by reducing maximally the H+/e- stoichiometry from 0.84 (control) to 0.24, but had only small effects on respiration, respiratory control ratio, and proton conductivity of the proteoliposomes. By titrating the reaction rate of the control and the modified cytochrome-c oxidase vesicles versus the membrane potential, as measured with a Ph3MeP+ electrode, saturation curves are obtained, which in both cases approach 225 mV. The ratios of electron transport rates of the two proton pumps at various membrane potentials decrease between 160 and 225 mV from about 2.2 to 1, indicating that the nonlinear flow/force relationship of these proton pumps is at least partly due to "slippage" of proton pumping.